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( 7 '7) Abstrai t : 

PVRPOSE: Tc adjust a liquid crystal contrast voltage so that 
contrast incomes maximum oy provi-iing a contrast adjustment 
ck-ans adjusting display contrast of a liquid crystal display 
m»-ans basnc on information from a luminance sensor 
G 'NS1 1 TUT H '\ : A main control part 6 varies the contrast 
v< .tage of a liquid crystal display (LCD) 1 by a DA 
converter 9 after it waits until ''Tightness of a back light 
S .s stabilized after the back I i 0 *ht 3 is lighted. Then, in 
the state 'hat a display panel is closed, the mam control 
part 6 males the display of the LCD 1 an ON state and an OFF 
s* axe, anc: measures the transmission light quantity of the 
LCD 1 in respective states by the luminance sensor 4, and 
st-'.s the contrast voltage to a position where the contrast 
is maximum. Then, the main control part 6 makes a panel 
locking relay 12 the OFF state after the contrast voltage of 
the LCD 1 is set to release the connection state of the 
display panel. Thus, the display panel is opened, and an 
equipment becomes usable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While a lighting means to illuminate a liquid-crystal-display means to display the mainframe which comes to 
attach decorativeiy an input means to input a display information, the character based on the above-mentioned display 
information, etc.. and this liquid-cry stal-display means, from the tooth back is installed inside, the above-mentioned 
mainframe A wrap display case. A lighting control means to be the LCD of the portable computer application device which 
comes to have an engagement means to engage this display case with the above-mentioned mainframe free [ opening and 
closing ], and to control ON of the above-mentioned lighting means, and OFF, The brightness sensor which counters the 
above-mentioned liquid-crystal-display means, is formed in the top of the above-mentioned mainframe, and detects the 
amount of liquid crystal transmitted lights of the above-mentioned liquid-crystal-display means, The LCD characterized by 
having a contrast adjustment means to adjust the display contrast of the above-mentioned liquid-crystal-display means based 
on the information from this brightness sensor, and an engagement maintenance means to maintain the above-mentioned 
engagement status at the time of this contrast adjustment. 

[Claim 2] The above-mentioned engagement maintenance means is a LCD according to claim 1 characterized by having a 
lock means to maintain between the above-mentioned mainframe and the above-mentioned display cases in the status that 
light does not leak, at the time of engagement by the above-mentioned engagement means. 

[Claim 3] The above-mentioned contrast adjustment means is a LCD according to claim I or 2 which turns ON the lighting 
of the above-mentioned lighting means by the above-mentioned lighting control means, and is characterized by adjusting to 
the contrast voltage from which each amount of transmitted lights of the liquid crystal dot which is not chosen with the liquid 
crystal dot chosen by change of the indicative data of the above-mentioned liquid-cry stal-display means is measured by the 
abov e-mentioned brightness sensor, and the ratio of this measured value serves as the maximum. 
[Claim 4] While a lighting means to illuminate a liquid-crystal-display means to display the mainframe which comes to 
attach decorativeiy an input means to input a display information, the character based on the above-mentioned display 
information, etc.. and this liquid-crystal-display means, from the tooth back is installed inside, the above-mentioned 
mainframe A wrap display case. A lighting control means to be the LCD of the portable computer application device which 
comes to have an engagement means to engage this display case with the above-mentioned mainframe free [ opening and 
closing ]. and to control ON of the above-mentioned lighting means, and OFF, The brightness sensor which counters the 
above-mentioned liquid-crystal-display means, is formed in the top of the above-mentioned mainframe, and detects the 
amount of liquid cry stal transmitted lights of the above-mentioned liquid-crystal-display means, While it has a contrast 
adjustment means to adjust the display contrast of the above-mentioned liquid-cry stal-display means based on the 
information from this brightness sensor, and an engagement maintenance means to maintain the above-mentioned 
engagement status at the time of this contrast adjustment The LCD characterized by having a brilliance-control means to 
measure the illuminance of the location which uses the above-mentioned LCD by the abov e-mentioned brightness sensor 
after the abov e-mentioned display case and the above-mentioned mainframe have opened, and to adjust the brightness of the 
above-mentioned lighting means by cancel of the above-mentioned engagement means based on this measurement 
illuminance. 

[Claim 5] The above-mentioned engagement maintenance means is a LCD according to claim 4 characterized by having a 
lock means to maintain between the above-mentioned mainframe and the above-mentioned display cases in the status that 
light does not leak, at the time of engagement by the above-mentioned engagement means. 

[Claim 6] It is the LCD according to claim 4 or 5 which makes the brightness of the above-mentioned lighting means bright 
w hen the above-mentioned brilliance-control means has the large illuminance of the above-mentioned location which carries 
out use. and is characterized by adjusting a parvus case so that it may become dark. 
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* NOTICES " 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated b> computer. So the translation ma> not reflect the original precisely. 
2.**** shows the word which can not be translated. 
5. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the LCD w ith a back light, especially, this invention applies to the display section of portable 
computer application devices (for example, thing used as a personal computer, a work station, and a word processor), such as 
a laptop tvpe and a note t\pe computer, and relates to a suitable LCD. 
[0002] 

[Description of the Prior An] As conventional technique of the above LCDs, there is what was indicated by JP.4-53923.A 
and JP. 1-245222.A. Although the explanation about the detail of these invention is yielded to this official report, the main 
point is described briefly below . First, the LCD of JP.4-53923.A forms the sensor for measuring the amount of transmitted 
lights of liquid crystal in the invalid display of a liquid-crystal-display panel. Moreover, the LCD of JP.1-245222.A adjusts 
the contrast voltage of liquid cry stal in the case of lighting of a back light, or putting out lights. 
[0003] Draw ing 5 is a portable computer application device, for example, tropia explanatory draw ing showing the 1 
conv entional example of the notebook sized personal computer w hich constituted the display section from a LCD. a right- 
hand side view shows the engagement status (status which closed the note) of a display and this soma, and the left-hand side 
\ tew shows the status (status which opened the note.) that this engagement status was dispelled. 

[0004] In drawing 5 . 1 is the liquid crystal display (henceforth LCD) of the display means constituted by the liquid crystal 
panel, and 2 is a display panel (plotting board of a liquid-crystal-display means) which consists of a back light (it hides and is 
not visible since it is installed in the background of LCD 1 ) set behind LCD1 and LCD! which performs the lighting. 
Moreover, the keyboard ( input means) for 3 inputting the character used for a display and 5 are the line rocker switches for 
switching on the power of this device, and the fraction currently decorated with this line rocker switch 5 and keyboard 3 
constitutes the mainframe 3 1 . And the volume for contrast adjustment to which 24 adjusts the contrast voltage of LCD L and 
25 are volumes for back light adjustment which adjust the brightness of aback light. And a display panel 2 and the 
mainframe 3 1 are connected in the shape of ginglymus by one long side, and when a mechanical connections (engagement 
means) makes main sides counter inside and closes them, they are engaged while necessary electrical installation is made by 
the v\ iring through th is section. By changing into such engagement status, when not using equipment, as shown in the right- 
hand side view of draw ing 5 . it closes, for example, it can carry now. Moreover, a key board 3 can be used timely, seeing 
LCD I by canceling the above-mentioned engagement status, as shown in the left-hand side view of drawing, and opening a 
display panel 2 using the push button of which an engagement lock is canceled, although it does not illustrate when using this 
device. 

[0005] Although the conventional LCD is constituted as mentioned above, the power of this device is switched on by turning 
on a line rocker switch 5 first. Contrast adjustment of the screen of displayed LCD1 is performed by adjusting the volume for 
contrast adjustment 24 and adjusting a contrast voltage. Moreover, the luminosity of the back light of LCD1 can be adjusted 
now in the volume for back light adjustment 25 which adjusts the brightness of a back light. 
[0006] 

[Problem(s) to be Solved by the Invention] First, the contrast of the liquid crystal of a power up was not adjusted the 
optimum, but the above conventional LCDs needed to adjust the contrast voltage w ith hand control, and its operation was 
troublesome. Moreover, as an attempt which conquers this trouble, since the LCD shown by JP.4-53923.A had the structure 
of preparing an invalid display in order to measure the amount of transmitted lights of liquid crystal, and preparing a monitor 
pixei in this invalid display, it had inconvenient [ that special LCD had to be used ]. Moreover, since the LCD of JP. 1 - 
245222.A did not have a means to measure the amount of transmitted lights of liquid cry stal, it had the problem that it was 
difficult to adjust to the optimum contrast. Furthermore, it was troublesome to have had to do this adjustment manually and to 
have performed adjustment operation with the env ironmental illuminance of the device use location, although it is necessary 
to make the luminosity of a back light dark in the dark location, and to adjust a back light brightly in the bright location, since 
the optimum values to the scale divisions of the user of the luminosity of the back light of LCD differ. 
[OOO 7 ] Adjusting and not giving special workmanship to liquid cry stal so that it might be made in order that this invention 
might solve the above troubles, and the contrast of liquid crystal may become the maximum at the time of use of this device, 
the automatic regulation of contrast is possible and it aims at offering the LCD which doubles the luminosity of a back light 
with the environmental illuminance of the use location, and adjusts it automatically further. 
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[0008] 

[Means for Solving the Problem] The mainframe with which the LCD concerning this invention comes to attach decoratively 
an input means to input a display information. While it consists of a lighting means to illuminate a liquid-crystal-display 
means to display the character based on a display information etc.. and this hquid-crystal-display means, from the tooth back 
and a lighting means and a liquid-crystal-display means are installed inside, a mainframe A wrap display case, A lighting 
control means to be the LCD of the portable computer application device which comes to have an engagement means to 
engage this display case with a mainframe free [ opening and closing ], and to control ON of a lighting means, and OFF, The 
brightness sensor which counters a liquid-crystal-display means, is formed in the top of a mainframe, and detects the amount 
of liquid crystal transmitted lights of this liquid-crystal-display means, It has a contrast adjustment means to adjust the 
display contrast of a liquid-crystal-display means based on the information from a brightness sensor, and an engagement 
maintenance means to maintain the engagement status at the time of contrast adjustment. And the engagement maintenance 
means is made to have a lock means to maintain between a mainframe and display cases in the status that light does not leak, 
at the time of engagement by the engagement means Moreover, an above-mentioned contrast adjustment means turns ON the 
lighting of a back light by the lighting control means, measures each amount of transmitted lights of the liquid crystal dot 
which is not chosen with the liquid crystal dot chosen by change of the indicative data of a liquid-crystal-display means by 
the brightness sensor, and adjusts it to the contrast voltage from which the ratio of this measured value serves as the 
maximum. 

[0009] Moreover, the LCD concerning another invention It consists of a lighting means to illuminate a liquid-crystal-display 
means to display the mainframe which comes to attach decoratively an input means to input a display information, the 
character bused on a display information, etc., and this liquid-crystal-display means, from the tooth back. While a lighting 
means and a liquid-crystal-display means are installed inside, a mainframe A wrap display case. A lighting control means to 
be the LCD of the portable computer application dev ice which comes to have an engagement means to engage a display case 
with a mainframe free [ opening and closing ], and to control ON of a lighting means, and OFF. The brightness sensor which 
counters a liquid-crystal-display means, is formed in the top of a mainframe, and detects the amount of liquid crystal 
transmitted lights of this liquid-crystal-display means, While it has a contrast adjustment means to adjust the display contrast 
of a liquid-crystal-display means based on the information from a brightness sensor, and an engagement maintenance means 
to maintain the engagement status at the time of contrast adjustment After the display case and the mainframe have opened 
by cancel of an engagement means, the illuminance of the location which uses a LCD is measured by the brightness sensor, 
and it has a brilliance-control means to adjust the brightness of a lighting means based on this measurement illuminance. 
When an above-mentioned brilliance-control means specifically has the large illuminance of the location to use here, the 
brightness of a lighting means is made bright, and a parvus case is adiusted so that it mav be made dark. 
[0010] 

[Function] At the time of the status that the display panel engaged with the mainframe in invention of the 1st of this invention 
(closed) Since a back light is made to turn on by powering on and the amount of transmitted lights was measured by the 
brightness sensor for the amount measurement of transmitted lights of liquid cry stal Since the data displayed on liquid crystal 
are changed, the amount of transmitted lights from which the dot of liquid crystal is selection and un-choosing is measured, 
respective!) and display contrast is searched for from the ratio of these amounts of transmitted lights, the contrast voltage of 
the liquid crystal from which display contrast becomes the maximum is determined. Automatic contrast adjustment is 
performed by this In addition, if engagement on a display panel and a mainframe is canceled during this contrast adjustment, 
since this adjustment may not be performed normally, it will adjust at the time of adjustment, with the above-mentioned 
engagement status maintained, and use of a device will be attained by canceling the engagement status after an adjustment 
end. 

[001 1] In the 2nd invention to the 1st above-mentioned invention moreover, at in addition, the time of cancel (the display 
panel was opened ) of the engagement status Since it considered as the configuration which can measure the environmental 
illuminance of the device use location using this brightness sensor Based on this illuminance value, if an illuminance is large, 
a back light will be made bright, if an illuminance is small, it will be made to make a back light dark, and according to the 
illuminance of the use location, the optimum luminosity of the back light to a user's scale divisions is adjusted automatical^. 
[0012] 

[Example] Hereafter, the example of this invention is explained about a drawing 

[Example 1] view 1 is the appearance perspective diagram of the portable personal computer using the LCD which shows 
one example of this invention. Like the conventional example view having shown in drawing 5 , a right-hand side view 
shows the engagement status of a display and this soma, and the left-hand side view shows the status that this engagement 
status was dispelled. In drawing 1 , 1 is LCD of the display means constituted by the liquid cry stal panel, and 2 is a display 
panel (plotting board of a liquid-cry stal-display means) which consists of a back light set behind LCD1 and LCD1 which 
performs the lighting. Moreover, the keyboard (input means I for 3 inputting the character used for a display and 4 are the 
brightness sensors for measuring the amount of transmitted lights of LCD 1, where a display panel 2 is closed, they counter 
the position to which LCD1 comes for the bottom where a display panel 2 is closed in the field of LCD1. and they are 
arranged so that it may become perpendicular. Thus, by having carried out perpendicular arrangement, the photographic 
sensitivity of a sensor is raised and the amount of transmitted lights of liquid cry stal can be efficiently measured now. 5 is a 
line rocker switch for switching on the power of this device, and the line rocker switch 5 is formed in the display panel 2 in 
this example. The fraction currently decorated with the keyboard 3 constitutes the mainframe 3 1 . Although the configuration 
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of the engagement means of a display panel 2 and the maintrame 31 is as having explained in the case of the conventional 
example of drawing 5 . it is taken notice of so that it may ha\e the engagement maintenance means which consisted of this 
example so that light might not enter the engagement side of a mainframe 3 1 and the display panel 2 from outside at the time 
of engagement especially according to a lock means. 

[0013] Draw ing 2 is block explanatory drawing showing the configuration of the LCD used by the example device of 
draw ing 1 . In drawing, where a display panel 2 :s closed b> the engagement maintenance means, power is switched on by- 
turning on a line rocker switch 5. And an inverter 7 is made into an ON state following the main-control section 6 which 
consists of a CPU. memory , etc.. and a back light 8 is made to turn on. On the other hand, the digital output of the main- 
control section 6 is changed into analog voltage by D A converter (DAC) 9. and the contrast voltage of LCD 1 is generated. 
The LCD control section 10 generates the signal for LCD drive in response to a contrast voltage. In this case, it carries out 
adjustable [ of the contrast voltage of LCD I ] b> w aiting and D A converter 9 until the luminosity of a back light 8 is 
stabilized b> the main-control section 6 after back light lighting. A D converter (ADC) 1 1 carries out digital conversion of 
the output of the brightness sensor 4. and enables it to incorporate brightness data in the main-control section 6. 
[0014] And where a display panel 2 is closed, the main-control section 6 makes a display of LCD! an ON state and an OFF 
state, measures the amount of transmitted lights of LCD 1 of each status by the brightness sensor 4, and sets a contrast voltage 
as the place where contrast is the largest. After a setup of the contrast voltage of LCD1. the main-control section 6 turns OFF 
the reiav for a panel lock 12. and cancels the engagement status of a display panel 2. A display panel 2 comes to be opened 
by this, and this device can be used now . 

[0015] Draw ing 3 is a flow chart showing an operation of the contrast adjustment by this invention A back light 8 lights up 
at step 1 3 after powering on. In order to remove the unstable state immediately after lighting, at step 14, it stands by until it 
uses the brightness sensor 4 and the luminosity of a back light 8 is stabilized. A contrast voltage is set as a measurement 
voltage after stable and at step 15. Steps 16 and 17 make liquid cry stal turn on turn off by the main-control section 6. and 
measure the amount of transmitted lights of each status. In step 18. contrast is searched for from such measured value, and 
when contrast is the maximum, the voltage is held in the memory of the main-control section 6 etc. at step 19. Step 20 
performs an operation of the above step 15 to the step 19 repeatedly until a contrast voltage becomes the maximum. It can 
ask for the voltage from which contrast becomes the maximum by above-mentioned operation, and a contrast voltage is set as 
the voltage at continuing step 21. Furthermore, at step 22. after an adjustment end cancels this lock dev ice for the lock device 
m which it was made to operate in order to maintain a display panel 2 and the mainframe 3 1 at the engagement status during 
the above contrast adjustment. Thereby , a display panel 2 can open now and this device puts into a busy condition. 
[0016] Since the automatic regulation of the contrast voltage of liquid cry stal was carried out from the amount of transmitted 
lights measured by the brightness sensor by the above configurations of an example 1 so that contrast might become the 
maximum when it was in the status which the display panel before device use closed, manual contrast adjustment of liquid 
crystal became unnecessary. Moreover, the automatic regulation of the display voltage of liquid crystal became possible, 
without giving w orkmanship special to a liquid cry stal panel, since the installation position of a brightness sensor was used as 
the front face (operation side) of a mainframe. And in this adjustment, since the data displayed on liquid crystal are changed, 
the amount of transmitted lights from which the dot of.hquid crystal is selection and un-choosing is measured, respectively 
and display contrast i> searched for from the ratio of these amounts of transmitted lights, the contrast voltage of the liquid 
cry stal from w hich display contrast becomes the maximum is determined. The optimum coordination of automatic contrast is 
attained by this. 

[0017] Moreover, since it is made to intercept the light from the exterior during measurement completely w hile you had made 
it tirmly engaged with the engagement maintenance means equipped with the lock device when LCD is countered, a 
brightness sensor is formed in the top of a mainframe and it measures the amount of liquid crystal transmitted lights by this 
brightness sensor at the time of engagement, the actinometry by the brightness sensor can cam out correctly and the contrast 
of the Iiquid-cry stal-display side optimum at the time of engagement cancel is acquired. 

[0018] [Example 2] view 4 is block explanatory drawing showing the configuration of the LCD which shows other examples 
of this invention In this example. D A converter (DAC) 23 is formed in the type added to draw ing 2 as an input line arranged 
in parallel on the direct-input line 26 to an inverter 7 from the main-control section 6. Since other configurations are 
completely the same as that of draw ing 2 . they explain an operation and function of D A converter 23 below . Where the 
operation of the above-mentioned example 1 w as completed and a display panel 2 is opened, it will be in a normal busy 
condition. Here, after the function of this example measures the illuminance of the location w hich uses the brightness sensor 
4 exposed in this phase, and uses this device, for example, an environment, i.e.. the luminosity of the cella. and carries out 
digital conversion by A D converter 1 1. it sends the illuminance data measured among the main-control section 6. The main- 
control section 6 adjusts a back light 8 by changing the brightness voltage through D A converter 23 and the inverter 7 based 
on this illuminance data. In this case, if the illuminance of the location to use is large, the luminosity of a back light 8 w ill be 
raised, and if dark, it will adjust so that the brightness voltage of a back light 8 may be lowered and the luminosity of a back 
light 8 mav be made dark. 

[0019] It adds to the same effect as an example 1 being acquired by the above configurations of an example 2 in the state of 
the engagement which closed the display panel. By having considered as the configuration w hich can measure the 
environmental illuminance of the device use location using a brightness sensor, when a display panel was opened Based on 
this illuminance value, if an illuminance is large, a back light w ill be made bright, and if an illuminance is small, according to 
the illuminance of the use location, the optimum luminosity of the back light to a user's scale divisions will be automatically 
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adjusted so that a back light may be made dark. Thereby, the luminosity of the back light optimum in human engineering can 
be offered at the time of use. The effect which was excellent while the pan circuit scale could be made small, since the 
measurement sensor of the amount of transmitted lights of LCD and the sensor of an environmental illumination photometry 
were moreover managed with one brightness sensor can be acquired. 
[0020] 

[Effect of the Invention] According to this invention, in the 1st invention, the sensor which measures the amount of 
transmitted lights of a liquid-cry stal-display side on a mainframe is formed first as mentioned above. Since it enabled it to 
adjust based on the information which arranges in the position which can measure the amount of transmitted lights of liquid 
crystal where a display panel is closed for this sensor, and is acquired from this sensor so that contrast may become the 
maximum about the contrast voltage of liquid crystal Even if it did not adjust contrast at the time of use start of this device, it 
came to end. Moreover, it is a big advantage that the automatic regulation of the display voltage of liquid crystal can realize 
now correctly, without carry ing out workmanship special to the direction of a liquid cry stal panel, since the installation 
position of an above-mentioned sensor is arranged in the front face, i.e., the operation side, of a mainframe and an external 
light is made not to enter an engagement side with an engagement maintenance means. 

[002 1 ] And the adjustment means of the contrast voitage described now After turning ON the lighting of a back light, the 
indicative data of a liquid-crystal-display means is changed. The amount of transmitted lights of the dot of the liquid crystal 
chosen by change of this data and a non-choosing dot is measured by the brightness sensor. Since the ratio of this measured 
value sets it as the contrast voltage used as the maximum and contrast of the liquid crystal display at the time of use is made 
into the maximum, there is an effect a character image and a picture image come to look automatically clearly. 
[0022] Furthermore, in the 2nd invention, since the environment-illuminance of the location which uses this device is 
measured using the brightness sensor used for contrast adjustment and the automatic regulation of the brightness of a back 
light is carried out the optimum based on this illuminance information when adjustment of above-mentioned contrast is 
completed and a display panel is opened, the luminosity of the optimum back light for a user's scale div isions can be offered. 
Since the sensor of the amount of transmitted lights of LCD and the sensor of an illuminance can moreover be made serve a 
double purpose by one brightness sensor, there is an effect which is useful to making the whole circuit scale small. 
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Japan Patent Office is not responsible for any 
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3. In the drawings. an\ words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Draw ings] 

[Draw ing. ]_\ It is the appearance perspective diagram of the portable personal computer using the LCD which show s one 
example of this invention. 

[Drawing 2] It is block explanatory drawing showing the configuration of the LCD of drawing 1 . 

[Drawing 3] It is the How chart showing an operation of the contrast adjustment by this invention. 

[Drawing 4] It is block explanatory- drawing showing the configuration of other examples of this invention. 

[Draw ing 5] It is tropia explanatory draw ing showing the 1 conventional example of a notebook sized personal computer. 

[Description of Notations] 

1 LCD (liquid crystal display ). 2 A display panel. 3 A keyboard. 4 A brightness sensor. 5 A line rocker switch. 6 The main- 
control section. 7 An inverter. 8 A back light. 9. 23 A DA convener. 10 LCD control section. 1 1 An A-D converter, the relay 
for 12 panel lock, 24 The volume for contrast adjustment. 25 The volume for back light adjustment. 26 A direct-input line. 3 1 
Mainframe. 
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DRAWINGS 



[Drawing 1] 




1 2 
' A 




T 



" ^ — y 




[Drawing 2] 



1 1- 



-i ADC 



DAC 



LCD 



1 0 



*( LCD 



-1 2 



[Drawing 4] 
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±EBW?a«*>. *7«:«IPT*PW«W^at, JO 

1 ; it*/' e w«f*c.ifc^^T. hE**A£*^ a 

fcB»*afc**«~£*4«£«*Aa3S*a. 

:»^J5 2] .tBa^aci: 
vi«»s:a»t s c y **a swf s i £ s 

a&* f-a<& «^tc <t o «*snfc*A f 

habeas**-* r t fea«fci-r*»*B i xa 

2 eao«u^aa. 

CUM 4] **«**Atrf& VWa£*«LT ^ 

±ea*flMii:*^<x : * E **A*T5*aa*#a& 
^coo^^^ -t; ?-a £*»z>#ifiia> 6 i^t a ^ ^a * 

K7)^^fiE(ssr.t92*^cwMg^;;^-rsff^a 

±l53BW*awi->» *7*««f*^jW«(l^ai:. 

j-.E^oiacj-.iaMai^ac^iaiu-cBtte 

iO»*-fe>-y*»6»ol»«K:»^HT±fi*A*^a 
««*3> h£a«T*3; hf>X hMS^a 

^ifc»*at**-r*t*ic. 

±C#^*ao**:=J:^T.tE**llfri±E*#i: 
3&«avifc«»T»i, J:E**«*»*«lfl-r4*»r*> 

^iT±Efl8^aw»*ft«»T5»««Watt 5(7 



^¥7 - 3 3 3 5 8 1 

o 

[MM 5 J ±52#£*£tf?aSi, JtEa£«kK<fc 
HI^JS 4 E*<£ft A£^gB. 

:a*»6: ±EWKW»-r-a^. tu$L%Tzm 

4 x;s 5 EaaaAa^sa. 

: o o o i ] 

:aa.h^f»j^^»3 n<&«^ii/?y77 v s*t*3)* 
tr ?m*n*m n > t: ^ <«.ttf ^ 7 

* a)) j>T'x-fi -f «!cafflU"r»az£*Aawa« 

[0 0 0 2] 

:^osm; .tiii©ct^^*Aa^a«o«:*fife«> 

IT. a*W¥4 - 5 3 9 2 3^*&^«l 1-24 
5 2 2 2^Bl=B^3nfcx,ciDA«a-5, :n^7^ 

&£ff mic^*^5. iwfi - 5 3 9 2 3«fiHB 
**A&^*»fi, aAa8^.--^;i«a:WJi*««i*A 

5. **W¥ 1 - 2 4 5 2 2 2 A£:ti« 

aa. f hoD/atfrfcL <ti*B«r^a!'*A^3 
; --77 saft£aaT* 

1- t^i -fff^aAasaa-?**'-.* /- 

[0 0 0 4] l35!r^3^T. 1 ;tfffA.^*^;t«i:^T« 
0) 2IiLCDlt-t(O.WW*ff'5LC:)l^ 

vac-*-;/ h3nt'{7?7-' h 'lcd laaaca 

S^tt'^H- (*A^7F^a^^Tfi» 

3^7r^^i:^fflt'-sx^^: , .t;r^^56^^"^ 
oDaas^-r v^t, £<Dass~-< v^s h 3 

^g&*nTt 3 1 5r*fiSLT^5. *L 

T, 2 4 IS L C D 1 con> h">X h«ffi*a3rr*>3;- 
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3 

R±ftrt«iT«riaaa*THi;*c:tcj:oT«#sn 
sistt, l p y l 

#^>^*flv.T. BI<0S£fiJigoJ;5l3i:|H««^ttiB 
ft»»LT&T:/**;U2 £R< EfcfcJ:?), LCD 1 ■£ 

[0 0 0 5] ^^fi«ittJi ; ^J:5!:ilS5 

o . nc&asioaasavra. ^sntLCDi^ 

ioTfrbn^o Sfc. LCDl©/i-y>7^h©B^ 
[0 0 0 6] 

«rW¥4 - 5 3 9 2 

=jr«**att**«i:fc^T^*fcAe, W^LC 
fc. 1 - 2 4 5 2 22 *&«ca«a*^g«tt, 

Mft a > h 9 X h t -6 c i: aWi L ^ i if > 5 »■ 
C D co a y y y < h <owz £ ©&ffl #© e 5 ^® 

[0 0 0 7] ^CD^^j^CO^^^fBIII^^^I-S 

fcafcfcan&fcanr, c©*«©«ffl^t*ji«)3> 
^uttatKOT, seic/w^^ h<7}0j§**£&ffljg 

[0 0 0 8] 

a* sat). ww^a&i««ft^^a*f*3Kr*t«ic 



(3) ^$¥7-3 3 3 5 8 1 

gkic^ift u r ttn- enr cD^a^^a^acaaiaft* 
&i-*«£«8^a£fc*TSfc©-?**. fit, « 

20 i ©ffl£ft<z>ftn^tflBl;:*ift1- S P y J? T-a£*rT 

[0009] lo^^icfit -sifta^^a 

6&0, ffiW-a&^aX^f-RSrtKTSh^tr* 

r s^s^a t ^t/* 5«^'3 > e *-5>fcmm 

i&] L r«»t 6 m aMSK^aatt 
a^^a^>^3>h77. hSrgH»T-53> h7.X h 

[0 0 10] 

^ffi J: D BaM*£H£? « J: 5 fc I 

'jKaic^-rsx-^^^k^tt, «*©;■« -y 
h^aiR, #a#5i=tt«aaA**-en-6na«L, - 

,^ h«»*«ff*?n*, ctD3>h7^hwa©« 

50 ftttiESlcfft)n>5:nc:i:^*-5^6, HSNrti, ±^ 
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[0 0 11] «2<0«^lC*5ViTK, ±:&B*l 

^^^IIU^T, #£tt&<£>#® (^/^.0£Pf'.- 

[0012: 

T6. 

1 j a 1 j>«oio-3Wfc«i**-r**Ai% 

S»S:fln^*#*^'.'3;-©41.*«WBH-?*S. lid 5 

fl>WI£*r -5 L CD 1 Wtffcil-zy h-*nfc/Xy 7 7 

I* CA^T* . 4 2 rt« 

id«.h«c< 6&i::lcu :osML,woigtS 

•su-r ■:^5ii^/^;i 2{rfiit6nr'vis. 
* - h 3 wm& 2 nr ^ .5 3 1 same l t t ■ » 

S3j*/**;l-2£**3 1 i</-)«^-^R©*^ii, BO 

[0 0 13] H2ttRiamflM?«I3ft£*a 
*jB7.-f 77^5 >^-5£.ii::£g*&#SA3 

n-s. fit, cpl\ <*nmmfiL-$mzMWtt 

6 iltt^T-f >A?-£ 7 >^3g{*L, ,'\ # ;/7 7-f S 
8€.**TS*4. D, A£&3§ (DAC) 9T£ 

CDl©2>S7^h*fES-^T5. L C DMS?f$ 1 
0 tin > h y 7, h*ff*S^Ti. C DMfeffl 

»S9?LCD1^3; h77 h*J££n7XT-5. A,"' 



(4) ^58¥7- 3 3 3 5 8 1 

5 

D£MSg (AO C^ 1 lliM£^>^4©ffl+f£:r^v 
Sf!fflS86«L CD 1 ©«:*£:*>tt«*::t7tf*>U 

t. h7.7 htfjg* :5i:^;4?xh« 

E^a^toi5l:.^oT^-5). LCD ltf>rJ>h77 

[001 s: ^3;ii^^i:J;sa>-7^ hSIS© 
77-r k 8^.£*rr*>. Affia*©T££#aB£i$ 

.'■{■:» 7 7-" S8^S3^)£t5i^«in. 

^ 7 f- 7 7*1 5?a>h77h*f££8]£*/£.:_&£ 

ti>. 7.^-1 -7*1 6, 1 7li£lM«R6i:J;9atft* + 

1 8 -^iiino^SJ^ffi^^n > h 7 7 ^JfcA. n > 
h^ 7 , h^ftX^«-aii.X7- y 7* 1 9 iZX~V*J£Z£ 

fflwme<7).< : E : )#;z&ttt *>« 7 f- 7 ^2 okjduj) 
*»?S"r-£). cE 6 7x7* 2 2Tti, Whon^ S 

1 0 u 1 6 ] w±a>*^J4' a telt«i(0«j«J:J:»3, mm 
^mo^'U.MC^M, »3E-t ^ -tic «fc 

> h77 h//«x:^3^i:e*jIBgT5ct:?;z£-} 

■fniKSL* msfiDMitlo^s*^; h57. 
»ec^n> h 77. h<o«am«oij«$n«. 

[0 0 17] Sfc, »«-^;-tf$*^0±ffiirLCDC 

^[6]its^ ^^irrojaaf-fex-^icioaiflaa 
50 «a«r«3er-5«^ Dv^istAfc^i^s 
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[0 0 18] [S£M«2] H4»COM<7)tt<0#EKM 

7^.©i£8EA^jift2 6H#m-£A#«<hLT, D/A 
(DAC) 2 3ffH2fca*T*»-CRt*6ftT 
-ecDflfico#|j5^tiBI2 <b^< , Wc*<&anr, U~? 10 

^©R»T»W*nfc»*-fe>if4t«^LT 1 RMS 
£«JBT5i*OJIB« <«AttR*3*0«R©W* 

i#I»ffl6K:ai^L.fcSBaS7 s -^ £531-5. iffl 
»*6ii2:©ll8*-r-^fc*^T, D,'ASS*S2 

jESrX.tartKr^&RRT*. te^-rsig a? 

morass* arit*n& A'-^7-f h 8<rmz>£*± 

if. WttlW'y ^7-fh8 ©RRRJEfcTlf T/*v 9 
7< h8©W*3€rfr<t'*cfc3K»RTS«k'5lC&:5 

[0 0 19] WJ:©J:5ft3Wtll2 0#lrtCJ:D, 

y*5*f h«<tW5fc«l8IIJffl)l«l:«L'T« 
ffl#©BK:*tT*/t-y*7-f h©Mfcgi!5;5£&»&<l 

A'-y^7^h^^S^tt^ mt, LCDCO 
[0 0 2 0] 

C&tt&?ttR©3R%R£ft£Te*ttRf::E*U 



4$M¥7 - 3 3 3 5 8 1 
.fcSfcLft©^. £©«S©ttfflW»l5lc. a>h7X 

^i^^:lti^«t, *a/t*;u©T&fctt»jsMix 

[0 0 2 1] flT> ^CD-^a>h77,hf|JEO»S 
-^Stt. A'y^7^N«^t>l:Lm ttffi^^: 
^&©g^x-?££fc£it £©7 ? -*©*ftfcJ:& 

iWt^fciOWL. £©*£tt©Jt*«*:*£fc 

O^SI^O 3 > h 7 X h ^ S^i: t 

[0 0 2 2] 3 »2©«W£:feH*Ci;i, _t$tf>n 
>h7X h©R»jWl*TLT&^*A'£H^fcJ$, 3 

^■tffcR*©-^-*.!:* 1 ^^WS-fe>^T^T^ 
^*<7>lFlK«*£/J^<-rsoirta5t^*75S 

[HK©mL&R!!II] 

[h i ] c©Bw©-««**TR**ftR«*jij 

[R 2 ] 121 1 <&ttftife*M©*j££S:T:rn <y ? IK 

[03] £©8$lC£-53>^X hPScO«]^^7K 

[0 4] Z ©«W©ffi©M«©«***T:/n -y * 
RHR-?ftS. 
[0 5] / - h S/t V 3 >©-ft*fl£^T£HSIBW 

Wra©KWJ 

1 LCD (^T^yi^) . 2 3 
*-3f?-h\ 4 «W*>U\ 5 liX-f-;^ 6 

7 >f 8 A r y^7<h, 9, 

2 3 DA3E&SS, 10 LCDffliE 11 ADf 

1 2 rt*)VUy9m*) 2 4 3>h7^h 
«ifflJt<'Ja-A, 2 5 A^^FH^Ua- 
A, 2 6 RRAftNL 3 1 
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%W¥-7-3 3 3 5 8 1 
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